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@ Apparatus and method for selecting a character front 

@ An output control apparatus which delivers a 
character pattern in accordance with a charac- 
ter generating request from a host . computer 
and which selects one of a plurality of fonts in 
accordance with data designated by the host 
computer, comprising means of selecting a font 
of characters to be outputted in accordance 
with an attribute thereof, memory means for 
storing therein a plurality of tent data and a 
plurality of font scalers, means for setting deg- 
rees of priority of the plurality of font scalers, 
and means for selecting a font of characters to 
be outputted in accordance with a degree of 
priority set by the setting means at the time 
when said font of characters to be outputted is . 
selected. ^ 
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The present invention relates to an output control 
apparatus for outputting a character pattern in re- 
sponse to a character generating request delivered 
from a host computer, and in particular to an output 
device having a plurality of fonts, for selecting a font 
of characters in accordance with data designated by 
the host computer. 

These years, an electrophotographlng type print- 
ing device such as a laser printer incorporates in gen- 
eral a plurality of fonts, from which a font to be used 
by a host computer is selected and set by a printer 
command, at a panel, etc., and is then printed. As 
such a method of selecting a font, a method of desig- 
nating a name of a font, and a method of selecting a 
font in accordance with an attribute of afont are used. 

The above-mentioned font selecting method in 
accordance with an attribute of a font, comprises the 
steps of. providing a plurality of attributes of fonts, 
and storing data for these attributes in tables (font ta- 
bles) each for each font, and dropping out fonts hav- 
ing attributes different from a designated attribute, in 
the order of descending priority so as to select a final- 
ly remaining font 

Explanation will be hereinbelow made of a prior 
art example relating to the present invention with ref- 
erence to the drawings. Fig. 14 is a block diagram ex- 
plaining the constitution of a printing device of this 
kind. 

Referring to this figure, a printing device 100 in 
this prior art example, is adapted to prepare a printed 
result 200 in accordance with printing data delivered 
from a host computer 300. 

The printing device 100 incorporates therein a 
CPU for 101 for controlling the operation of the print- 
ing device in its entirety, and other components which 
will be hereinbelow explained. 

A receiving buffer 106 temporarily stores therein 
data from the host computer 300, and a font memory 
102 stores therein outline font data (which is may be 
stroke type font data). Further, a font table 1 03 has at- 
tributes of incorporated fonts, and pointers for pattern 
data in the form of a table, a page buffer memory 104 
for storing therein received data, a bit map memory 
105 for developing image data for a one page, and a 
printer engine part for actually carrying out printing in 
accordance with the image data developed in the bit 
map memory 105. 

Referring to Fig. 15 which is a view showing the 
data structure of the font table 103 shown in Fig. 14, 
the font table 103 is composed of all names of fonts 
included in the printing device, attributes, pointers 
and flags. Incorporated fonts, fonts in font cards and 
fonts registered by the user are arranged in the table 
in the mentioned order. 

In the case of printing being made by searching 
the table for a designated font, the priority order of the 
attributes is such as a graphic set, character pitches, 
character sizes, styles, stroke weights, type faces 



and auxiliary type faces which are arranged in the de- 
scending order. The font is selected in accordance 
with this priority order. 

Fig. 16 is comprised of Fig. 16Aand Fig. 16B 
s showing flow-charts illustrating an example of font 
selecting procedures in a conventional printing de- 
vice, which comprises steps (1) to (23). When an at- 
tribute of a font is designated by a command or by set- 
ting a panel, the process of searching fonts, including 
10 the other attributes set at that time is carried out 

First, at step (1), all flags for fonts in the font ta- 
bles 103 are set Further, at step (2), flags of fonts 
other than a designated graphic set are all cleared, 
and then whether the number of fonts for which flags 
16 are raised is one or not is determined (step (3)). 

If it is one at this determination, the printing is car- 
ried out using the font Further, if no font having a 
raised flag is present, a flag for a font in the graphic 
set which is set at present is set under a selecting rule 
20 for the graphic set (step (4)). 

Further, if some fonts for which flags are set re- 
main, the procedure is advanced to step (5) where the 
flags for fonts other than those having designated 
character pitches are cleared, and the number of re- 
25 maining fonts is checked (step (6)), similarto the case 
of the above-mentioned graphic set If it is one, it is 
determined, but if no one is present, the processing 
is carried out under a selecting standard (step (7)). If 
some fonts are still present, the procedure is carried 
30 out for the process for the next attribute. 

Thereafter, the character sizes, the styles, the 
stoke weights, the type faces and the auxiliary type 
faces are similarly processed (step (6) to (22)). If only 
of them cannot be finally selected, a font for which a 
35 last flag in the font table is set, is selected (step (23)). 
Figs. 17Ato 17C are views showing a same attri- 
bute font table and a same attribute font process in a 
printing apparatus of this kind. Referring to Fig. 17A 
which shows the same attribute font table in which 
40 fonts having the same attribute are registered so as 
to promptly search the fonts having the same attri- 
bute in the font table, the fonts are arranged in the de- 
scending priority order. 

Further, this same attribute font table is linked 
45 from the font table shown in Fig. 1 5 by the pointers. 

Fig. 17B shows the presence of patterns in a 
code table of actual registered fonts, corresponding 
to details of the fonts shown in Fig. 17A. Fig. 17C 
shows output patterns of the same attribute fonts. A 
50 pattern of a font A is preferentially outputted, but a 
pattern of a font C is outputted only when a code of 
a pattern which is not present either in the font A or a 
font B is designated. 

Actually, when fonts having the same attribute 
55 fonts are selected, only one of them cannot be finally 
selected, and accordingly, a final font in the table is 
selected. Thus, if a font having a high priority rank, 
that is, fonts registered by the user are present, the 
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registered fonts (the font B rather than the font C) are 
selected preferentially to the Incorporated fonts, and 
of the registered fonts, the newest registered font (the 
font A rather than the font B) is selected. 

When characters in the selected font are printed, . s 
if no patterns are present in designated character 
codes, whether a font having the same attribute is 
present or not is confirmed. If a font having the same 
attribute is present the characters are outputted in 
the patterns of the font 10 

Accordingly, when codes to be actually printed is 
designated after the font A is selected, If the codes of 
the font A have not patterns, whether the font having 
the next higher priority (the font B) has patterns or not 
is checked. If it has patterns, the patterns are output- 1 5 
ted, but if it has not whether a font having the next 
higher priority has patterns or not is checked, and if 
it has not the patterns are outputted, but If it has not 
and further if no other fonts having the same attribute 
is present a process having no patterns is carried 20 
out 

With the above-mentioned steps, the user regis- 
ters font having the same attribute so as to carry out 
the user's process. 

For example, with a dot font character pattern 25 
having a size of 50 x 50, a character having attributes 
a graphic set JIS 8, fixed pitches, an upright posture, 
a medium and a Ming-cho type, is set and after a 
scalable font conversion is carried out it is registered 
at a character code 302 so that the character regis- so 
tered by the use (that is, an external character) is 
printed without changing fonts, thereby the character 
pattern registered by the user is outputted. 

However, in the above-mentioned conventional 
example, it is not assumed that no plurality of font 35 
scalers are present in the printer, and It is expected 
that typical Japanese fonts are present in font for- 
mats with font scalers, having similar attributes if a 
plurality of font scalers can be present in a printer by 
down-loading or the like. 40 

Thus, when a plurality of fonts having the same 
attribute are present in the printer, the conventional 
attribute selection can hardly select a font expected 
by the user. 

Further, as the kinds of usable scalers increases, 45 
it is difficult to handle the font having the same attri- 
bute as an externa) character, as conventionally 
done. 

In one aspect the present invention aims to pro- 
vide an output control apparatus In which the prefer- 50 
enttal rank of a registered scaler is stored in memory 
so as to select a font to be used upon generation of a 
character pattern corresponding to character data, 
and therefore the selection of a font adaptable to the 
users' use purpose can be selected and outputted, 55 
thereby it is possible to carry out a character process 
which is friendly to the user, end in which the condi- 
tions of a registered external character and a regis- 



tered scaler are determined so as to control the gen- 
eration of a pattern of a registered external character, 
thereby it is possible to carry out an external charac- 
ter process which is friendly to the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig: 1 is a'blbck diagram for explaining a control 
arrangement of a printing device in one embodi- 
ment of the present invention; 
Fig. 2 is a view illustrating a font table shown in 
Fig. 1, in detail; 

Fig. 3 is a view illustrating a scaler data table 
shown in Fig. 1, in detail; 
Fig. 4 is comprised of Fig. 4Aand Fig. 4B showing 
flow-charts illustrating an example of a font se- 
lecting process in the printing device according to 
the present invention; 

Fig. 5 Is a flow-chart showing an example of a 
printing process according to the present inven- 
tion; 

Fig. 6 is a view illustrating an output example of 
a font list in the printing device according to the 
present Invention; 

Fig. 7 is a view illustrating an example of a let out- 
put process according to the present invention; 
Fig. 8 is a flow-chart showing an example of a ta- 
ble initializing process according to the present 
invention; 

Fig. 9 is a flow-chart showing an example of an 
external character printing process according to 
the present invention; 

Fig. 10 is a view illustrating an example of a font 
format of a scaler in the printing device according 
to the present invention; 

Fig. 11 is a flow-chart showing an example of a 
printing process according to the present inven- 
tion; 

Fig. 12 is a view illustrating a font table In the 
other embodiment of the present Invention; 
Fig. 13 is comprised of Fig. 13A and Fig. 13B 
showing flow-charts illustrating an attribute se- 
lecting process in the other embodiment of the 
present invention: 
- Fig. 14 is a block diagram for explaining the ar- 
rangement of a conventional printing device; 
Fig. 15 is a view illustrating a font table shown in 
Fig. 14; 

Fig. 16 is comprised of Fig. 16A and Rg. 16B 
showing flow-charts illustrating an example of a 
conventional font selecting process; and 
Figs. 17A to 17C are views illustrating a same at- 
tribute font table and for explaining a same attri- 
bute font process, in the conventional printing de- 
vice of the kind shown in Rg. 14. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 which is a block diagram for explaining a 
control arrangement in a printing device in one em- 
bodiment of the present invention and in which like 
reference numerals are used to denote parts like to 
those shown in Fig 14, there are shown a font table 1 
which can store therein a scaler indices shown in Fig. 
2 and which will be hereinbelow explained, and a scal- 
able data table 3 which will be hereinbelow explained 
with reference to Fig. 3. At first explanation will be 
made of a communication process to and from a host 
computer. 

During printing, a printer drives or the iike in an 
application soft stored in a host computer transmits 
character code data to which control data are added 
to a receiving buffer which temporarily stores the data 
for analyzing whether the data are control commands 
or character codes. Thus analyzed data are stored for 
every one page in a page buffer memory 1 04 with in- 
termediate codes, and upon outputting, the data are 
delivered to a printer engine part 107 developed In a 
bit map memory 105. As to the control commands, 
there are presented a size unit designating command, 
a printing position shifting command, a graphic set 
designating command, a pitch designating command, 
a size designating command, a stroke weight desig- 
nating command, a style designating command, a 
type face designating command, a character set 
name selecting command, e character set registering 
command, and the iike. With the use of these com- 
mands, a position to be printed and a font are deter- 
mined, and a character pattern is outputted with a 
character code in a selected font at the time when the 
character code is transmitted. It is noted that whether 
the font format can be developed with a certain scaler 
or not is determined in accordance with the data of the 
selected character set, and then a scaler is selected. 
Further, the preferential ranks of the scalers have 
been beforehand stored In the table (the preferential 
ranks are composes of those which have been provid- 
ed in the program and determined), and those which 
are given as data of scalers (command parameters) 
during down-load, and the determination is made with 
the preferential ranks thereof. Further, the order or 
the preferential ranks can be changed under a com- 
mand (control command) or by setting at a panel. 

Referring to Fig. 2 which shows the detailed ar- 
rangement of the font table 1 shown In Fig. 1 , the table 
1 consists of names of all fonts, attributes, printers, 
indices of font scalers and flags, incorporated fonts, 
fonts in a font card and the user registered fonts are 
arranged In the mentioned order In the table. 

Referring to Fig. 3 which is a view showing a de- 
tailed arrangement of a scaler data table shown in Fig. 
1, names of scalers incorporated in a printer, prefer- 
ential levels (scaler levels), storage levels and poin- 



ters (indicating scalers with which the characters are 
actually developed) to font developing functions for 
the scalers are stored in the scaler data table 2, and 
are sorted in the order of the preferential levels. 

5 Further, among the scalers having the same pref- 
erential level, the registered one is located in a higher 
preferential rank, and among the registered those, 
the one having a later registered order number is lo- 
cated in e higher preferential rank. The indices of the 

10 table 2 are stored in a scaler index table shown in Fig. 
2. 

Under actual character processing circumstanc- 
es, it is expected that a plurality of scalers exist, hav- 
ing different levels. Further, upon energization of the 
15 printer, the above-mentioned table 2 is created in a 
RAM area in the CPU 101, and thereafter, data are 
added in accordance with preferential levels given by 
the user as scaler data during down-load each time 
when a scaler is down-loaded from the host computer 
20 300, and indices are replaced while indices in the font 
table are also updated. 

in the thus arranged printing device, scaler data 
are added and registered in the scaler data table 2 
and the font table 1 by the control part for setting a 
25 preferential rank for selecting any one of the scalers, 
or the CPU 101 in accordance with preferential ranks 
set in the host computer 300, and the one having a 
higher preferential rank is selected as a character out- 
put font while referring to the attributes of font con- 
30 cerning the inputted character data. Thus, a scaler 
and a font which are suitable for generating a charac- 
ter pattern corresponding to the inputted data are se- 
lected under the character processing circumstances 
in which a plurality of scalers and a plurality of fonts 
35 are included. 

Further, the CPU 101 selects a font having a 
higher preferential rank corresponding to a limited 
proposed scaler, and then selects a font correspond- 
ing to the limited scaler with a less number of process 
40 steps. 

Further, the CPU 101 registers register levels in 
order to distinguish scalers registered in the memory 
means (RAM) from a host computer 300 or the like 
from previously registered scalers, and preferentially 
45 selects the thus acquired scalers. 

Further, the CPU 101 generates a status for out- 
putting a scaler list containing therein scaler levels 
and register levels stored in the scaler data table 2 or 
a font list containing scaler indices registered in a font 
so table 1 , and informs the user of the scaler list or the 
font list on a predetermined output device (such as the 
printing device or a display unit belonging to the host 
computer). It is noted that the printer engine part 1 is 
used as the output device 1 07 for printing out the scal- 
es er list and the font list 

Further, with the result of the determination by 
the CPU 101, whether a scaler corresponding to an 
external character is stored in a predetermined menv 
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ory medium (such as a memory card, a hard disc 
(HD), MO, ROM, RAM) or not is determined, and with 
the result of this determination, the generation of the 
pattern for the external character is controlled so as 
to generate either the external character or a regis- 5 
tered font in dependence upon whether the scaler cor- 
responding to the external character Is registered or 
not 

Explanation will be hereinbelow made of the op- 
eration of a font generating process in the printing de- to 
vice according to the present invention with reference 
to flow-charts shown in Figs. 4Aand 4B. 

Referring to Figs. 4A and 4B which are flow- 
charts showing an example of the font selecting proc- 
ess In the printing device according to the present in- 15 
vention, the process comprises steps (1) to (23) which 
are stored in a ROM in the CPU 101. 

It Is noted that the preferential ranks of the attri- 
butes are similar to those in the conventional one. 
Further, the printing device in this embodiment 20 
searches fonts if an attribute of a font is designated 
under a command or by setting at the control panel, 
including the other attributes which have been set at 
that time. 

First, at step (1), all flags for fonts in the font ta- 25 
bles are set 

Further, after flags for fonts other than a graphic 
set designated at step (2) are ail cleared, whether the 
number of raised flags is one or not Is examined (step 
(3)). If it is one, the printing is carried out with the use 30 
of the font thereof. Further, no raised flags are pres- 
ent, a flag for the font of the graphic set at present is 
set in accordance with the selecting rule for the 
graphic set (step (4)). Further, if a plurality of fonts for 
which flags are set remain, the procedure is ad- 35 
vanced to step (5), flags for fonts having character 
pitches other than the designated one are cleared. 
Then, similar to the case of the above-mentioned 
graphic set the number of remaining fonts is checked 
(step (6)), and If It is one, the determination Is made, 40 
but if it is zero, the process is made in accordance 
with the selecting standard of the attribute (step (7)). 
Meanwhile if it is more than one, the procedure is car- 
ried out for the next attribute. 

Subsequently, the process is similarly carried out <s 
for a character size, a style, a stroke weight a type 
face and an auxiliary type face through steps (8) to 
(22). 

Further, if only one of them cannot be finally se- 
lected, at step (23), a font having a smallest index is 50 
selected among fonts which remain in the table and 
for which the flags are set 

Next explanation will be made of a printing proc- 
ess with reference to Fig. 6. In the case of printing the 
selected font whether a designated character code 5$ 
has a pattern or not is determined (step (1)), and if 
has not a pattern, whether a font having the same at- 
tribute is present or not is confirmed in accordance 



with the same attribute font table. If a font having the 
same attribute is present the outputtbg is carried out 
with a pattern of the font (step (3)). If no font having 
the same attribute is present no character procedure 
is made (step (4)) ("0° te outputted as an undefined 
code, or a space is outputted). tf the designated code 
has a pattern, the outputting Is made with the desig- 
nated font (ste'p" (5)). 

At this time, the CPU 101 refers to the scaler data 
table 2. If fonts having the same attribute are present 
with the same scaler level, the user's external char- 
acter can be processed under circumstances in which 
a plurality of scalers are included, by carrying out 
such control that it is outputted as a user's external 
character. 

<Scaler Data Transmitting Procedure> 

Next explanation will be hereinbelow made of a 
process of transmitting scaler data and font data to 
the user. 

Referring to Fig. 6 which shows an output exam- 
ple of the font list according to the present Invention, 
the font table shown In Fig. 3, and the scaler data ta- 
ble shown in Fig. 3 are outputted by printing or dis- 
playing by manipulating the panel 109. A control pro- 
cedure will be explained with reference to Fig. 7. At 
the time when a manipulation input is made at the 
control panel 109 (at the time when a status request 
or a command is inputted), an output destination is 
determined in accordance with a designation by the 
command (step (2)). And in the case of the designa- 
tion of the printing output or in the case of the manip- 
ulation of the panel, an output image is developed In 
the bit map memory 105 through the intermediary of 
the page buffer memory 104 with reference to the 
scaler data table 2 which is prepared in the RAM area 
in the CPU 1 01 1 and is then outputted from the printer 
engine part 107 (step (4)). In the case of no designa- 
tion by the host computer, the transmission to the 
host computer is made with the use of the table data 
as a status (step (5)). 

Further, if the font data and the scaler data are re- 
quested by a status request command, the data are 
transmitted to the user with reference to the respec- 
tive tables. The user can optionally build up font using 
circumstances which satisfy the user's desire in ac- 
cordance with these data. 

Through the above-mentioned procedure, even 
though 8 plurality of fonts having the same attribute 
are present the setting can be made by confirming 
the scaler and font 1st and accordingly, a font satis- 
fying the user's need can be selected. 

<Scaler Preferential Rank Determining Procedure> 

Although preferential levels are registered as 
data for down-loaded scalers in the above-mentioned 
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embodiment, this can be realized through simple ma- 
nipulation of the panel as exemplified in detail here- 
inbelow with reference to the drawings. 

Before a font is selected as explained in this em- 
bodiment, the setting is made at the panel or under a 
command from the host computer in such a way that 
the user uses an incorporated scaler or a down- 
loaded scaler, but he uses all scalers. 

In this embodiment at the initialization of the ta- 
bles at step (1) in the flow-chart as shown in Fig. 4A 
for explaining the font selecting procedure in the CPU 
101, not only all flags for fonts are set but also flags 
for fonts which are set in accordance with the font 
scaler data in the font table and in accordance with 
the pervious setting (step (1 )) under the command as 
shown in Fig. 5 are set (steps (2) to (4)). 

Subsequently, a font is selected similar to the 
conventional procedure so as to select a font which 
satisfies the user's need through simple panel manip- 
ulation or the like. 

<ExternaI Character Printing Procedure> 

Although a scaler to be used is set through simple 
setting at the panel in the above-mentioned embodi- 
ment, an external character may be constituted by us- 
ing a font having a different scaler. Explanation wii) be 
herelnbetow made in detail of this case. 

An external character printing procedure in the 
printing device arranged as shown in Fig. 1 wilt be ex- 
plained with reference to Fig. 9. Whether an external 
character is registered in a selected font or not is de- 
termined (step (1 )), and if it is registered, whether the 
font format of the registered external character can be 
developed with the user of the scaler of the font In 
which the external character is registered, or not is de- 
termined (step (2)). 

If it can be developed, a pattern generating proc- 
ess is carried out for the externa) character with the 
use of the scaler of the font In which the external font 
is registered (step (3)), but if it cannot be developed, 
the designation by the command is determined. If a 
different scaler can be used by the command, a pat- 
tern for the external character is generated with the 
use of a scaler material source incorporated in the 
printer (step (5)). 

Further, if it is set such that a different scaler can- 
not be used by the command, a character pattern in 
an original font corresponding to the code of the reg- 
istered external character is generated (step (6)). Ac- 
cordingly, in the external character circumstances in 
which a plurality of fonts having the same attribute 
but having different kinds of scalers, if the scaler of 
the registered external character does not coincide 
with the scaler of the font in which the externa) char- 
acter is registered, the generation of the character 
pattern of the registered external character can be 
controlled. 



With the use of the procedure as mentioned 
above, a flexible external character pattern generat- 
ing process can be carried out in accordance with a 
kind of a scaler of the registered external character 
5 and a kind of a scaler of a font in which the external 
character is registered. 

<Explanation of Font Format> 

10 Fig. 1 0 is a view for explaining an example of the 
above-mentioned font format 

As shown in this figure, original font formats hav- 
ing developable scalers, have attribute data and 
printing data (positions of underlines, a maximum 

is character size and the like) per font unit, printing data 
per character, printing data (outline data) per charac- 
ter, and further index (pointer) data thereof. 

<Printing Procedure> 

20 

Next, explanation will be hereinbelow made of a 
printing procedure with reference to Fig. 11. Specifi- 
cally, before selection of a font, either a single scaler 
mode or a multiscaier mode Is carried out is set by set- 

25 ting at the panel 109 or under a command. The CPU 
101 stores in the RAM area the above-mentioned 
scaler mode. 

When the selected font is printed, whether a des- 
ignated character code has a pattern or not is deter- 

30 mined (step (1)), and if it has not a pattern, whether 
a font having the same attribute is present or not is 
confirmed (step (2)), if a font having the same attri- 
bute is present, the reference is made to the above- 
mentioned scaler mode (step (3)). In the case of the 

35 single scaler mode, the search is made for only fonts 
having the same attribute and having the identical 
scaler, but no reference is made to fonts having dif- 
ferent scalers, rf the character code has a pattern, the 
pattern is outputted (step (7)), but It has not, no pat- 

<o tern process is carried out (step (B)). 

Meanwhile, if a pattern exists in a font having the 
same attribute and an identical scaler, the pattern is 
outputted. Further, in the case of the multiscaier 
mode, the search is made for a font having the same 

45 attribute (step (5)), irrespective of whether the scaler 
is identical or not, and whether it has a pattern or not 
is determined. If it has a pattern, the pattern is out- 
putted (step (7)). If ft has not a pattern, no pattern 
process Is carried out (step (8)). By designating the 

so scaler mode, a font which cannot be selected due to 
its degree of priority can be selected. 

A specific selection and output example will be 
hereinbelow made with reference to Figs. 17Ato 17C. 
Referring to Figs. 1 7A to 1 7C, as to fonts A, B and 

55 C which have been processed with the same attribute 
font table and the same attribute font process, If the 
fonts Aand C use incorporated scalers, and if the font 
B is the data for the font scalers used in an application 
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in the host computer, that Is, if the font B is an external 
font created by the application in the host computer, 
since only font patterns having the identical scaler are 
outputted in the single scaler mode, no pattern of the 
font B is outputted. In the muitiscaler mode, patterns 5 
are outputted in the priority order of the font A, the font 
B and the font C similar to the conventional example. 



[Another Embodiment] 

10 

Although the explanation has bee n made in detail 
of such a case that the preferential ranks of the scal- 
ers are Independently used as tables, explanation will 
be herelnbeiow made of such an arrangement that a 
font can be selected without being unconscious of the is 
font having the same attribute, during normal printing, 
so as to decrease the capacity of the memory. 

First, the numbers of the auxiliary type faces hav- 
ing the lowest preferential rank will be explained. 
Numbers from 0 to 255 are allocated to the numbers 
of the auxiliary type faces in order to determine dif- 
ferences of designs which are slightly different from 
one another due to companies who design the fonts 
and due to differences of the scalers, among font type 
faces such as Ming-cho type face, a Gothic type face 
and the like. 

Since the storage configurations of the fonts are 
different from each other between the bit map type 
and the scalable type, they are denoted by different 
numbers. 

These type face numbers have a lowest preferen- 
tial rank, and accordingly, in such a case that only one 
font cannot be selected, a font having an auxiliary 
type face number Identical with a designated one is 
selected, but if no identical one is present, a font hav- 
ing e smaller auxiliary type face number is selected. 

As to the auxiliary type face numbers, a different 
number is set to every scaler, and further, a small 
number is attached to a scaler having a higher pref- 
erential number upon registration or in a previously 
registered condition so that the preferential ranks of 
the scalers can be set without largely changing the 
font selecting process in the conventional single scal- 
er circumstances. 

Explanation will be herelnbeiow made of an em- 
bodiment in which the preferential ranks of the scal- 
ers are absorbed in accordance with an auxiliary type 
face number. 

Referring to Fig. 12 which shows details of a font 
table in this embodiment, the font table is composed 
of all names of fonts incorporated in the printing de- 
vice, and attributes, pointers, pointers to font devel- 
oping functions, and flags. Further, the font table is 
created in the RAM upon energization of the power 
source or upon registration of font data/font scalers. 
If no scaler for developing font data has been present, 
no table is created. 

Incorporated fonts, fonts in a font card and user 



registered fonts are arranged in the table in the men- 
tioned order, with the use of the font table, the font se- 
lecting process is carried out similar to the conven- 
tional one, and accordingly, data of a selected font are 
delivered to the font developing function so that a 
character can be developed. Further, the way of set- 
ting of an auxiliary type face number upon registra- 
tion of a font-will-be explained In detail. 

Upon registration of a font, it is registered having 
a graphic set number, character pitches, a character 
size, a style, a stroke weight and a type face number 
which are the same as those of an incorporated font 
If it is desired that the font is handled not as an exter- 
nal character but as an Independent font, the auxiliary 
type face number is set to be different from those of 
the incorporated fonts. Further, if it is desired that the 
font is handled having a preferential rank higher than 
those of the incorporated fonts, the auxiliary type 
face number is set to be small. This setting is made 
by a command. On the contrary, If it is desired that 
the font is registered as an externa) character, the ex- 
ternal character can be registered by identically set- 
ting the attributes of the incorporated characters, in- 
cluding the auxiliary type face numbers upon regis- 
tration. 

Such registration control can be made by the use 
referring to a status or a font list or under the com- 
mand. However, an exclusive font down-loader is pro- 
vided in order to facilitate the setting. 

[Another Embodiment] 

Although the explanation has been made in detail 
of such a case that the preferential ranks of the scal- 
ers are independently used as tables, explanation will 
be herelnbeiow made of such an arrangement that a 
font can be selected without being unconscious of the 
font having the same attribute, during normal printing, 
so as to decrease the capacity of the memory. 

First, the numbers of the auxiliary type faces hav- 
ing the lowest preferential rank will be explained. 
Numbers from 0 to 255 are allocated to the numbers 
of the auxiliary type faces in order to determine dif- 
ferences of designs which are slightly different from 
one another due to companies who design the fonts 
and due to differences of the scalers, among font type 
faces such as Ming-cho type face, a Gothic type face 
and the like. 

Since the storage configurations of the fonts are 
different from each other between the bit map type 
and the scalable type, they are denoted by different 
numbers. 

These type face numbers have a lowest preferen- 
tial rank, and accordingly, in such a case that only one 
font cannot be selected, e font having an auxiliary 
type face number identical with a designated one is 
selected, but if no identical one is present a font hav- 
ing a smaller auxiliary type face number is selected. 
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As to the auxiliary type face numbers, a different 
number is set to every scaler, and further, a small 
number is attached to a scaler having a higher pref- 
erential number upon registration or in a previously 
registered condition so that the preferential ranks of 
the scalers can be set without largely changing the 
font selecting process in the conventional single scal- 
er circumstances. 

Explanation will be hereinbelow made of an em- 
bodiment in which the preferential ranks of the scal- 
ers are absorbed in accordance with an auxiliary type 
face number. 

Referring to Fig. 12 which shows details of a font 
table In this embodiment, the font table is composed 
of all names of fonts incorporated in the printing de- 
vice, and attributes, pointers, pointers to font devel- 
oping functions, and flags. Further, the font table Is 
created In the RAM upon energization of the power 
source or upon registration of font data/font scalers. 
If no scaler for developing font data has been present, 
no table is created. 

Incorporated fonts, fonts in a font card and user 
registered fonts are arranged in the table in the men- 
tioned order, with the use of the font table, the font se- 
lecting process is carried out similar to the conven- 
tional one. and accordingly, data of a selected font are 
delivered to the font developing function so that a 
character can be developed. Further, the way of set- 
ting of an auxiliary type face number upon registra- 
tion of a font will be explained in detail. 

Upon registration of a font, it is registered having 
a graphic set number, character pitches, a character 
size, a style, a stroke weight and a type face number 
which are the same as those of an incorporated font 
If it is desired that the font is handled not as an exter- 
nal character but as an independent font the auxiliary 
type face number is set to be different from those of 
the incorporated fonts. Further, if it is desired that the 
font is handled having a preferential rank higher than 
those of the incorporated fonts, the auxiliary type 
face number is set to be small. This setting is made 
by a command. On the contrary, if it is desired that the 
font is registered as an external character, the exter- 
nal character can be registered by identically setting 
the attributes of the Incorporated characters, Includ- 
ing the auxiliary type face numbers upon registration. 

Such registration control can be made by the use 
referring to a status or a font list or under the com- 
mand. However, an exclusive font down-loader is 
used so as to automatically set the defaults (the set- 
ting of the defaults is made so that a down-loaded font 
and an incorporated font can be designated as ex- 
plained latter) in order to facilitate the setting. 

Further, upon registration, even in such a case 
that an auxiliary type face number inherent to a scaler 
is set by an exclusive tool or an application for font 
scalers or a font data. It is possible to cope therewith 
by use of an attribute rewriting command. 



NaturaOy, even in the case of using the above- 
mentioned font table arrangement the scalers can be 
limited through the panel or under a command. Fur- 
ther, more flexible countermeasure can be made by 
5 changing auxiliary type face numbers in accordance 
with a registered level. 

Next a font selecting procedure In the CPU 101 
in this embodiment will be explained with reference 
flow-charts shown in Figs. 13Aand 13B. 
10 It is noted that a program relating to flow-charts 
shown In Figs. 13Aand 13B are stored in the ROM. 

When an attribute of a font is designated by set- 
ting at panel or under a command, the search for the 
font can be carried out including other attributes hav- 
16 ing set et that time. 

First at step S1 , all flags for fonts in the font table 
are set Further, after all flags for fonts other than a 
graphic set designated at step S2 are cleared, wheth- 
er the number of fonts for which flags are raised, be- 
20 comes one or not is determined (step S3), ff it is one, 
the printing is made with the use of the font If no font 
for which a flag is raised is present a flag for a font 
in the graphic set which has been set at present is set 
under a selecting rule for the graphic set (steps 4). 
25 Further, if more than one of fonts for which flags are 
set remain, the procedure is advanced to step S5, 
f legs for fonts having character pitches other than the 
designated one are cleared. Then the number of re- 
maining fonts is checked, similar to the graphic set 
30 (step S6), and if it is one, the determination is made, 
but if it is not one, the process is made in accordance 
with a selecting standard for the attributes (steps 7). 
If more than one of fonts remain, the procedure is ad- 
vanced in order to process the next attribute. Subse- 
35 quently, the process is similarly repeated for a char- 
acter size, a style, a stroke weight a type face and 
an auxiliary type face. During the process of locating 
an auxiliary type face number, the auxiliary type face 
number can be located, including the preferential 
40 ranks of scalers, rf only one can not be finally located, 
it is satisfactory that a font for which a final flag in the 
table is set is selected, and If a character is actually 
developed, printing can be made with the use of poin- 
ters to developing functions in the font table while a 
45 scaler can be automatically determined (step S23). 

According to the embodiments explained above, 
since the printing is made with the use of a font and 
a scaler used for display on the host computer and 
downloaded into the printer in accordance with the 
so specification of an application, a printer driver on the 
host computer correspondingly sets an attribute of 
the font and then transmits the same to the printer. 
Further, since the printing Is made with the use of a 
font and a scaler incorporated in the printer in accor- 
55 dance with the specification of the application, the 
printer driver on the host computer correspondingly 
set an attribute and transmits the same to the printer. 
With this arrangement it is possible to carry out 
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printer control in accordance with a specification of 
an application In the host computer. 

According to the above-mentioned embodi- 
ments, since there are provided means for setting the 
preferential ranks of scalers, means for storing the 
thus set preferential ranks, means for selecting fonts 
in accordance with the stored preferential ranks, 
means for locating a scaler to be selected, means for 
selecting an output font among fonts having the locat- 
ed scaler, means for storing down-load levels of scal- 
ers, means for determining preferential ranks from 
stored data, means for outputtlng a list of scalers and 
data including preferential ranks, as a status, from the 
device, means for carrying out search so as to deter- 
mine whether a font down-loaded as an external char- 
acter is present or not among the selected fonts which 
are output ted, and means for developing the external 
character with a scaler corresponding to a. down- 
loaded font format if the font registered as an external 
character is present, only one font can be selected, 
and a process optimum for the external character can 
be selected even though more than one of fonts hav- 
ing the same attribute are present in the printer. 

It is noted that the present application can be ap- 
plied not only to a system composed of several equip- 
ments, but also to an apparatus composed of only 
one equipment Further, it goes without saying that 
the present invention can be applied to the case in 
which the printing Is achieved by supplying a program 
to the system or the equipment 

Further, in the above-mentioned embodiments, 
although the examples in which the output control ap- 
paratus according to the present invention is incorpo- 
rated in the printing device, have been explained, the 
output control apparatus can be independently 
formed, and can be systematically combined with a 
printing device, a host computer and the like. 
It would be apparent to those skilled in the art that the 
various features and advantages of the above em- 
bodiments can be useful independently of one an- 
other, so that the present disclosure extends not only 
to the combinations of features presently claimed, but 
also to other useful combinations and sub-combina- 
tions. Some examples of such features and advan- 
tages will now be described. 

As mentioned above, since the registering means 
adds and registers scaler data in the memory means 
and in the font table in accordance with preferential 
ranks set by the setting means for setting the prefer- 
ential ranks for selecting any one of the scalers, and 
the selecting means selects a font having a higher 
preferential rank as a character output font while re- 
ferring to font attributes of inputted character data, a 
scaler and a font which are suitable for generating a 
character pattern corresponding to the inputted char- 
acter data can be selected in such character process- 
ing circumstances that includes a plurality of scalers 
and a plurality of fonts. 



Further, since the limiting means for limiting pro- 
posed scalers selected from the memory means is 
provided, and since the selecting means selects a 
font having a higher preferential rank corresponding 

5 to a proposed scaler limited by the limiting means, as 
a character output font, a font corresponding to a de- 
limited scaler can be selected with a less number of 
manipulation steps. 

Further, the registering means registers a regis- 

10 tered level for distinguishing a scaler registered in the 
memory means by the acquiring means from a previ- 
ously registered scaler, and accordingly, an acquired 
scaler can preferentially be selected. 

Further, since the list date generating means 

1 s generates status for outputting a scaler list containing 
scaler levels stored in the memory means in accor- 
dance with a list output to be inputted and registered 
levels or a font list containing scaler indices registered 
in the font table, the user can be informed of the scaler 

20 list and the font list on a predetermined output device. 
Further, since the second external character de- 
termining means determines whether the font format 
of the registered external character can be developed 
by a scaler of a font in which the external character is 

25 registered or not, in accordance with a result of deter- 
mination by the first external character determining 
means, the first external character control means can 
control the generation of a pattern for the external 
character so as to generate the pattern correspond- 
so ing to the external character with the use of a scaler 
material source to be incorporated even though the 
scaler of the font in which the external character is 
registered, can not be developed. 

Further, since the second external character con- 

35 trd means controls the development of the pattern 
for the registered external character in accordance 
with a result of determination by the determining 
means for determining whether a kind of the scaler of 
the font in which the external character is registered 

40 coincides with a kind of font scalers of the registered 
external character or not the generation of the char- 
acter pattern of the registered external character can 
be limited in such a case that the scaler of the regis- 
tered external character does not coincide with the 

45 scaler of the font In which the external character is 
registered even in the external character circum- 
stances in which a plurality of fonts having the same 
attribute but having different kinds of scalers are reg- 
istered. 

50 Further, in such a case that the determining 
means determines that a kind of a scaler of a font in 
which an external character is registered does not co- 
incide with a kind of a scaler of the registered external 
character, the third external character control means 

55 carries out a different character pattern process for 
the registered external character in accordance with 
a scaler mode selected and set by the setting means, 
and accordingly, a flexible character pattern process 
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can be made in accordance with a kind of a scaler of 
a registered external character and a kind of a scaler 
of a font in which the external character is registered. 

Accordingly, the above embodiments can offer 
the following advantages, that is, even in a character 
processing device in which a plurality of fonts having 
the same attribute exist, the selection and output of 
a font which satisfies the user's desire can be made, 
and accordingly, it is possible to perform a more 
friendly character generating process; and further, 
the generation of the pattern of an external character 
Is carried out by determining the conditions of a scaler 
of the registered external character and the regis- 
tered scaler, thereby It is possible to perform a user 
friendly external character process. 

Further, in the above-mentioned embodiments, 
the present invention has been explained as to the ar- 
rangements using leaser beam printers, the present 
invention can be applied to a printer such as an ink- 
jet printer or a thermal printer, or a display unit such 
as a CRT or a liquid crystal display unit 



Claims 

1 . An output control apparatus for selecting a font of 
characters to be outputted in accordance with an 
attribute thereof, comprising: 

memory means for storing therein a plur- 
ality of font data and a plurality of font scalers; 

means for setting degrees of priority of 
said plurality of font scalers; and 

means for selecting a font of characters to 
be outputted in accordance with a degree of pri- 
ority set by said setting means at the time when 
said font of characters to be outputted is selected. 

2. An output control apparatus as set forth in claim 

1 , further comprising output means for outputti ng 
characters with the use of a font selected by said 
selecting means. 

3. An output control apparatus as set forth in claim 

2, wherein said output means is a printer or a dis- 
play unit 

4. An output control apparatus as set forth in claim 
1, wherein said font data are outline font data or 
a stroke type font data. 

5. An output control apparatus as set forth in claim 
1 , further comprising a host computer for output- 
ting data to be outputted. 

6. An output control apparatus as set forth in claim 
1, wherein said plurality of fonts comprising a 
scaler downloaded from a host computer. 



7. An output control apparatus as set forth in claim 
1, wherein said plurality of scalers comprising a 
scaler down-loaded from a host computer. 

5 8. An output control apparatus as set forth in claim 

I , wherein a font to be selected is previously se- 
lected by said selecting means. 

9. An output control apparatus as set forth in claim 
10 8, wherein the setting of said plurality of priority 

is made by manipulating a panel on a device body 
or under a command from a host computer. 

10. An output control apparatus as set forth in claim 
is 1. further comprising: 

f irst means for determining whether an ex- 
ternal character is registered in a font selected by 
said selecting means or not; and 

second means for determining whether 
20 said external character, if it is registered, can be 
developed by use of a scaler corresponding to 
said font in which said external character is reg- 
istered, or not 

25 11. An output control apparatus as set forth in claim 
1 0, further comprising first means for generating 
said external character by use of a scaler select- 
ed from said plurality of scalers stored in said 
memory means if said determining means deter- 
so mines that development of said character is im- 
possible. 

12. An output control apparatus as set forth in claim 
10, further comprising second means for gener- 

35 athg a character in an original font corresponding 
to said registered external character. 

13. An output control apparatus as set forth in claim 

II , further comprising means for selecting either 
40 one of said first and second generating means. 

14. An output control apparatus comprising: 

memory means for storing therein a plur- 
ality of fonts and a plurality of scalers; 
45 means for instructing an output of list data 

of said plurality of fonts and said plurality of scal- 
ers; and 

output means for outputting said list data 
of said plurality of fonts and said plurality of seal- 
so ers in response to an instruction from said in- 
structing means. 

15. An output control apparatus as set forth in claim 
14, wherein said output means outputs the list 

55 data of said plurality of scalers to a printer or a 

host computer. 

16. An output control method in which a font of a 
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character to be outputted is selected in accor- 
dance with an attribute by use of memory means 
for storing therein a plurality of font data and a 
plurality of scalers, comprising the steps of: 

setting degrees of priority of said plurality 5 
of scalers; 

. selecting a font of a character to be output- . 
ted in accordance with a degree of priority set by 
said setting step when said font of a character to 
be outputted is selected. 10 

17. An output control method as set forth in claim 16, 
wherein an output means outputs a character by 
use of a font selected by said selecting step. 

15 

1 8. An output control method as set forth in claim 17, 
wherein said output means is a printer or a display 
unit 



1 9. An output control method as set forth in claim 1 6, 20 
wherein said font data are outline font data of 
stroke type font data. 

20. An output control method as set forth in claim 1 6, 
further comprising the step of inputting data to be 25 
outputted from a host computer. 

21. An output control method as set forth in claim 16, 
wherein said plurality of fonts includes a font 
down-loaded from a host computer 30 

22. An output control method as set forth in claim 16, 
wherein said plurality of scalers includes a scaler 
down-loaded from a host computer. 

35 

23. An output control method as set forth in claim 16, 
wherein a font selected by said selecting step can 
be previously set 

24. An output control method as set forth in claim 23, 40 
wherein said setting is made by manipulating a 
control panel on an apparatus body or under a 
command from said host computer. 

25. An output control method as set forth in claim 16, 45 
further comprising: 

a first step of determining whether an ex- 
ternal character is registered in a font selected by 
said selecting step or not when characters are 
outputted by use of said font; and so 

a second step of determining whether said 
external character can be developed or not with 
use of a scaler corresponding to said font in which 
said external character is registered, If said first 
determining means determines that said external 55 
character is registered. 

26. An output control method as set forth in claim 25, 



further comprising a step of generating said ex- 
ternal character by use of a scaler selected from 
said plurality of scalers stored in said memory 
means if said second determining means deter- 
mines that development of said external charac- 
ter is impossible. 

27. An output control method as set forth in claim 25, 
further comprising a step of generating a charac- 
ter in an original font corresponding to said regis- 
tered external character if said second determin- 
ing step determines that development of said ex- 
ternal character is impossible. 

28. An output control method as set forth in claim 26, 
further comprising a step of selecting said gener- 
ating step. 

29. An output control method in which memory 
means for storing a plurality of fonts and a plur- 
ality of scalers is used, comprising the steps of: 

instructing an output of list data of said 
plurality of font and said plurality of scalers; and 

outputting said list data of said plurality of 
font and said plurality of scalers under an instruc- 
tion at said instructing step. 

30. An output control method as set forth in claim 29, 
wherein said list data of said plurality of scaler is 
outputted to a printer or a host computer under an 
instruction by an operator at said outputting step. 

31. An output control apparatus as set forth in claim 
12, further comprising means for selecting either 
one of said first and second generating means. 

32. An output control method as set forth in claim 27, 
further comprising a step of selecting said gener- 
ating step. 

33. A character output system wherein a plurality of 
fonts and a plurality of scalers are selectable in 
different permutations for the output of a desired 
character pattern, the apparatus including 
means for selecting one of the plurality of fonts 
for character output by reference to attributes of 
the desired character, attributes and priorities of 
stored fonts and attributes and priorities of the 
available scalers. 

34. An apparatus for character output having a plur- 
ality of fonts and a plurality of available scalers 
for selection from a memory, further comprising 
means for limiting proposed scalers and for se- 
lecting a font having a higher preferential rank 
corresponding to a limited proposed scaler. 

35. An apparatus according to claim 33 or 34 wherein 
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a higher priority is assigned automatically to a 
more recently toaded scaler. 
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